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Fabrication of Au Nanoparticle for Au-conjugate Immuno Chemistry Probe
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Abstract Current nanogold cluster synthesized by chemical routine with 11 or 55 atoms of gold has been
widely used for immuno chemistry probe as a form of nanocluster conjugated with biomolecules. It would be
an undeveloped region that the 1 nm size of nanogold could be made by materials engineering processing.
Therefore, objective of this study is to minimize the size of gold nanocluster as a function of operating
temperature and chamber pressure in inert gas condensation (IGC) processing. Evaporation temperature was
controlled by input current from 50 A to 65 A. Chamber pressure was controlled by argon gas with a range
of 0.05 to 2 torr. The gold nanocluster by IGC was evaluated by X-ray diffraction (XRD) and transmission
electron microscopy (TEM). The gold nanocluster for TEM analysis was directly sampled with special in-situ
method during the processing. Atomic force microscopy (AFM) was used to observe 3-D nanogold layer surfaces
on a slide glass for the following biomolecule conjugation step. The size of gold nanoclusters had a close
relationship with the processing condition such as evaporation temperature and chamber pressure. The
approximately 1 nm size of nanogold was obtained at the processing condition for 1 torr at 1124°C.
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Fig. 1. Gold-55 cluster which is 1.4 nm in diameter with an
organic shell of 12 derivatized triphenylphosphines with an
overall dimension of 2.7 nm.
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Fig. 2. Schematic diagram of I1GC.
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Fig. 3. X-ray diffraction patterns of Au nanoparticles as a
function of (a) chamber pressure and (b) operating

temperature.
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Fig. 5. Effect of operating temperature and chamber pressure
on the size of gold nanoparticles.

= z A e 3-5709 ZAAo] 1o
AR 7xE JePdS FadxEn ez gl

e 0 1
1 >

Ao wjet Wsol 4"
vehd 2 =elth 1torre] A
oAl T2 E IS 79, 993°Cet 1124°C
A7F FHEJAT 1316°Co)A
= FAF AT 1500°C 0] 4+
2204 dRbe] Z7]7) 30nm oo ® i)

3 Fere] 7

T
o6
oo
1:;3 r
£
o

A 1}
o
jem]

8
R
=

b3
o
o
2y
S o

o i o B X o rlf 2 x2 ol
mII

2

£ Snm, 0.5torr$t 0.1 torro A= 2~5 nme)
U= dx7F AR, dejg=Eol 1torllA 1am 2
719 @S 1y YA FA4HNeH gl 2torr

(¢

Fig. 4. Transmission electron micrographes of gold nanoparticles processed with IGC: (a) bright field image, (b) SAD pattern,
(c) lattce fringe on the plane of (111).
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Fig. 6. Transmission electron micrographs of Au nanoparticles
with 1 torr as a function of operating temperature: (a) 993°C,
(b) 1124°C, (¢) 1316°C and (d) 1507°C.
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Fig. 7. Transmission electron micrographs of Au nanoparticles at 1124°C as a function of chamber pressure: (a) 0.05 torr, (b)

0.1 torr, (¢) 0.5 torr, (d) 1 torr and (e) 2 torr.
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Fig. 8. AFM topograph of Au nanoparticles coated by
mercaptoundecanoic acid.
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